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(57)  Anapparatus (2) for lifting a crushing mantle (4)
of a cone or gyratory crusher is provided. The crushing
mantle (4) has a first central axis (26) and an opening
(10) with a clearance width (w) in its top region (12) sur-
rounding the first central axis (26). The apparatus (2)
comprises a plate-shaped lifting member (8) having a
second central axis (18) and adapted to be attached to
the top region (12) of the crushing mantle (4), wherein
the firstcentral axis (26) coincides with the second central
axis (18) when the plate-shaped lifting member (8) is at-
tached to the crushing mantle (4). The plate-shaped lift-
ing member (8) includes at least one attachment member

Fig. 1

(32) adapted to be attached to a suspension assembly
(36), in order to lift the plate-shaped lifting member (8)
together with the crushing mantle (4) attached thereto.
The plate-shaped lifting member (8) has a first dimension
(d1) in a first direction being smaller than the clearance
width (w) of the opening (10) in the top region (12) of the
crushing mantle (4); and the plate-shaped lifting member
(8) has a second dimension (d2) in a second direction
being larger than the clearance width (w) of the opening
(10) in the top region (12) of the crushing mantle (4). The
first direction and the second direction run obliquely in
respect to each other.
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Description
Background of the Disclosure:
Field of the Disclosure:

[0001] The presentinvention refers to an apparatus for
lifting a crushing mantle of a cone or gyratory crusher
having a first central axis and an opening with a clearance
width in its top region surrounding the first central axis.

[0002] Further, the invention refers to a cone crusher
or gyratory crusher for reducing the size of fed mineral
material like stone, rock, concrete or the like, the crusher
comprising a crushing mantle releasably attached to a
carrier element rotatable about a working axis.

Description of the Prior Art:

[0003] Cone or gyratory crushers are a compression
type of machine that reduces the size of fed material by
squeezing or compressing between a moving piece
(crushing mantle or inner crushing blade) usually made
of steel and a stationary piece (crushing ring or outer
crushing blade) usually made of steel. The fed material
is in particular a mineral material like stone, rock, con-
crete or the like. Hereinafter the invention will be dis-
cussed based on a cone crusher. However, it is under-
stood that the explanations would correspondingly also
apply to gyratory crushers.

[0004] A cone crusher will usually deliver a 4:1 to 6:1
reduction ratio, although other reduction ratios are avail-
able, too. As the closed side setting is set tighter to create
a finer output, the volume or throughput capacity of the
machine is also reduced.

[0005] The material fed into a cone crusher is crushed
between a fixed crushing ring (in other words an outer
crushing blade) of an upper part of the crusher’s housing
(or frame) and a crushing mantle (in other words an inner
crushing blade), which rests on a conical seat near the
bottom of a carrier cone (in other words a supporting
cone or a cone head). The crushing mantle is attached
to the carrier cone by an appropriate fastening device.
Duetothe very large forces that occur during the crushing
process, the fastening device has to provide for a strong
attachment of the crushing mantle to the carrier cone. At
the same time the attachment should be torque proof, i.
e. the crushing mantle is held from turning with respect
to the carrier cone.

[0006] Duringoperation ofthe cone crusher, the crush-
ing mantle moves eccentrically in respect to the fixed
crushing ring. The carrier cone is set into a tumbling or
oscillating motion by a driving mechanism of the cone
crusher. The dimensions of a crushing gap (or chamber)
between the fixed crushing ring and the rotating crushing
mantle in a certain point along the circumferential direc-
tion change continuously. In the crushing chamber, the
material to be crushed is crushed by squeezing and com-
pressing until it can leave the cone crusher as crushed
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material through the crushing gap. With other words, the
carrier cone with the crushing mantle is entrained in an
oscillating or gyrating motion about the working axis,
wherein the crushing gap between the crushing mantle
and the outer crushing ring varies at each point during
the cycle.

[0007] The smallest crusher gap occurring during the
cycle is called the closed side setting (CSS) of the cone
crusher, and the difference between the maximum and
the minimum of the gap is called the stroke of the crusher.
By the crusher setting and the crusher stroke, as well as
the operating speed of the crusher, it is possible, among
other things, to influence the grain size distribution of the
crushed material and the production capacity of the
crusher.

[0008] The outer crushing ring as well as the inner
crushing mantle are used as wearing parts during oper-
ation of the cone crusher and, therefore, have to be re-
placed from time to time. To this end, means have to be
provided for lifting the crushing mantle from the carrier
element after the fastening of the crushing mantle on the
carrier element has been loosened. Various types of lift-
ing devices are known in the state of the art.

[0009] For example, it is known from the prior art that
the crushing mantle of a crusher on an external circum-
ferential surface of the mantle has hooks for lifting casted
into the crushing mantle. Since the hooks are located on
the external surface or on the outside of the mantle and
thus are in contact with the rather abrasive material to
be crushed or already crushed during intended use of
the crusher, i.e. the crushing process, the hooks are grad-
ually worn down or abraded. Thus, the hooks cannot be
used to remove a worn out crushing mantle from a carrier
element of the crusher. Therefore, for disassembling typ-
ically lifting lugs are welded to the worn crushing mantle.
However, this is an inconvenient and time-consuming
process, which can also cause safety issues for the user,
if the lifting lugs are not welded properly to the crushing
mantle.

[0010] WO 2014/ 064 329 A1, WO 2015/ 139 897 A1
and WO 2016/ 169 622 A1 disclose a lifting device for
lifting a crushing mantle or an outer crushing blade of a
cone or gyratory crusher. The lifting device has three
gripper arms, which extend radially, are equally spaced
to each other in a circumferential direction and are artic-
ulated such that the clearance width of the gripper arms,
i.e. the diameter of the gripper arms, can be increased
and decreased. Initially, the gripper arms are retracted
to reduce the diameter of the lifting device, so that the
diameter is smaller than a clearance width of a circular
opening providedin the top region or head of the crushing
mantle. Then the gripper arms of the lifting device are
inserted into an internal cavity of the crushing mantle
through the opening and the gripper arms are extended
in order to increase the diameter beyond the clearance
width of the opening in the crushing mantle. The internal
cavity is essentially cone-shaped with a smaller diameter
at the top towards the opening and a larger diameter
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towards the bottom. So by extracting the gripper arms
beyond the clearance width of the opening makes the
distal ends of the gripper arms rest against internal cone-
shaped walls of the cavity. The lifting device can then be
lifted, e.g. by means of a suspension assembly, together
with the crushing mantle. This allows removal of a worn
outcrushing mantle from the carrier element or the place-
ment of a new or renewed crushing mantle onto the car-
rier element of the gyratory crusher. Finally, the gripper
arms are retracted again and the lifting device is removed
from the internal cavity. A disadvantage of these known
lifting devices is the rather elaborate construction with
many moving parts.

[0011] Further, WO2020/043 891 A1 discloses alifting
device comprising a tightening strap which may be
braced around an external circumferential surface of the
crushing mantle thereby attaching the lifting device to the
crushing mantle. When the lifting device is attached to
the crushing mantle, it can be lifted together with the
crushing mantle, e.g. by means of a suspension assem-
bly, in order to place the crushing mantle on or remove
it from the carrier element. A disadvantage of the known
lifting device is the rather complicated and time consum-
ing use of the lifting device. Furthermore, misoperation
of the tightening strap, i.e. not tightening it properly, may
lead to insufficient attachment of the lifting device to the
crushing mantle resulting in a possible damage of the
crushing mantle of the crusher and possible injuries to
the users.

[0012] Finally, WO 2011/029 133 A1 discloses a lifting
device in the form of a plug which may be selectively
engaged and disengaged with the opening in the head
of the crushing mantle by rotation in respective opposite
directions about a central axis, thereby selectively attach-
ing and detaching the lifting device to/ from the crushing
mantle. Thus, the lifting device is attached to the crushing
mantle by means of a bayonet mechanism. When the
lifting device is attached to the crushing mantle, it can be
lifted together with the crushing mantle, e.g. by means
of a suspension assembly, in order to place the crushing
mantle on orremove itfrom a carrier element of the crush-
er. A disadvantage of the known lifting device is that ro-
tation of the lifting device about the central axis for en-
gagement with the crushing mantle is prone to misoper-
ation by auser. Ifthe lifting device is not properly engaged
with the crushing mantle, the crushing mantle may come
free during the lifting process and injuries to the user may
occur. Furthermore, the known lifting device can only be
safely used with crushing mantles which are not exces-
sively worn out.

Summary of the Disclosure:

[0013] Starting from the cited prior art, it is an object
of the present invention to propose an alternative lifting
apparatus and method for lifting a crushing mantle of a
cone or gyratory crusher, which in particular can obliviate
the drawbacks of the prior art.
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[0014] In order to solve this object, starting from the
apparatus of the above-identified kind, itis proposed that:

- theplate-shaped lifting member has afirst dimension
in a first direction being smaller than the clearance
width of the opening in a top region of the crushing
mantle; and

- the plate-shaped lifting member has a second di-
mension in a second direction being larger than the
clearance width of the opening in the top region of
the crushing mantle;

- wherein the first direction and the second direction
run obliquely in respect to each other.

[0015] The apparatus comprises:

- aplate-shaped lifting member having a second cen-
tral axis and adapted to be attached to a head region
of the crushing mantle, wherein the first central axis
coincides with the second central axis when the
plate-shaped lifting member is attached to the crush-
ing mantle;

- the plate-shaped lifing member comprising at least
one attachment member adapted to be attached to
a suspension assembly, in order to lift the plate-
shaped lifting member together with the crushing
mantle attached thereto.

[0016] The method for lifting a crushing mantle of a
cone or gyratory crusher comprises the steps of:

- providing an apparatus of the above identified kind,

- attaching the plate-shaped lifing member to the
head region of the crushing mantle, and

- lifting the plate-shaped lifting member together with
the crushing mantle attached thereto.

[0017] With the plate-shaped lifting member having
two different dimensions extending in two different direc-
tions running obliquely in respect to each other, prefer-
ably perpendicular to each other, it is possible to tilt or
rotate the plate-shaped member, in a rotating direction,
about a rotational axis extending essentially parallel to
the first direction, in which the plate-shaped lifting mem-
ber has the smaller dimension, and perpendicular to the
second central axis of the plate-shaped lifting member.
By doing so, in a view direction onto the plate-shaped
lifting member parallel to the first central axis of the crush-
ing mantle, the clearance width of the plate-shaped lifting
member in the second direction is gradually reduced,
starting from the larger dimension, until, at a given angle
of rotation, the clearance width of the plate-shaped lifting
member in the second direction is smaller than the clear-
ance width of the opening provided in the top region of
the crushing mantle. Now, in its orientation rotated about
the given angle of rotation, the plate-shaped lifting mem-
ber can be easily inserted through the opening in the top
region of the crushing mantle into an internal cavity of
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the crushing mantle.

[0018] Then, the plate-shaped lifting member may be
rotated, opposite to the rotating direction, about the ro-
tational axis until, in the view direction parallel to the first
central axis of the crushing mantle, the clearance width
ofthe plate-shaped lifting member in the second direction
is larger again than the clearance width of the opening
in the top region of the crushing mantle. Thus, outer re-
gions of the upper surface of the lifting member provided
in the second direction come into contact from below with
inner wall sections of the internal cavity of the crushing
mantle, thereby attaching the plate-shaped lifting mem-
ber to the wall sections of the internal cavity surrounding
or delimiting the opening in the top region of the crushing
mantle.

[0019] Finally, with the lifting member attached to the
crushing mantle, the plate-shaped lifing member may
be lifted in a direction parallel to the first axis of the crush-
ing mantle, thereby also lifting the crushing mantle at-
tached thereto. To this end, it is proposed that respective
attachment members are provided or removably at-
tached to the plate-shaped lifting member, preferably to
atop surface of the lifting member. The attachment mem-
bers may be in the form of hooks or eyelets or the like.
The lifting member can be lifted, forinstance, by attaching
a suspension assembly to the attachment members. The
suspension assembly may be in the form of a hoist, a
crane, a hydraulic lifting device or the like.

[0020] By lifting the plate-shaped lifting member to-
gether with the crushing mantle temporarily attached
thereto, a worn-out crushing mantle may be lifted from
the carrier element of the crusher and/or a new or refur-
bished crushing mantle may be placed onto the carrier
element of the crusher. In the case of a cone crusher,
the carrier element is a carrier cone. In the case of a
gyratory crusher, the carrier element has more of a hol-
low-cylindrical form. However, in both cases, the carrier
elements have an essentially cone shaped top surface,
on which the crushing mantle may be placed. Corre-
spondingly, a bottom surface of the top or head of the
crushing mantle facing towards the internal cavity, usu-
ally also has an essentially cone shaped form, no matter
whether the crushing mantle is intended for use in a cone
crusher or a gyratory crusher.

[0021] In an embodimentitis proposed that the plate-
shaped lifting member is attached to a new or renewed
crushing mantle as described above. Then, the crushing
mantle is placed onto the respective carrier element of
the crusher and mounted thereto. The insertion of the
lifting element through the preferably circular opening in
the head of the crushing mantle is only possible when
there is enough free space in the internal cavity of the
crushing mantle and the mantle head, respectively. For
passing through the opening, the lifing member is ori-
ented almost vertically - or at least in the given angle in
respect to a top plane of the mantle head. Once the lifting
member is positioned inside the internal cavity of the
crushing mantle, it is oriented horizontally again, or al-
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most parallel in respect to the top plane of the mantle
head. In this situation, preferably, the first central axis of
the crushing mantle and the second central axis of the
plate-shaped lifting member are congruent or run essen-
tially parallel to each other.

[0022] Then the attachment members, for instance in
the form of lifting hooks or eyebolts, are mounted to a
top surface of the lifting member. The crushing mantle is
suspended on the attachment members and lifted into
the crusher onto the carrier element. Once the crushing
mantle sits on the carrier element, the attachment mem-
bers might be removed and the plate-shaped lifting mem-
ber is secured in the internal cavity. In particular, it is
proposed that the lifting member is secured to the head
of the crushing mantle or to the carrier element, respec-
tively, where it remains until the crushing mantle is to be
exchanged again, for instance because it is worn out from
use. The crushing mantle sitting on the carrier element,
may be fastened thereto by means of fastening means.
They may comprise one or more screws. In particular,
the fastening means may comprise a single central head
bolt. The central head bolt or part of it may cover the
lifting member during the intended use of the crusher, for
protecting the lifting member from wear. Additionally, a
protective cover might be attached to the fastening
means or the head region of the mantle for providing
additional wear resistance.

[0023] The apparatus as disclosed may have one or
more of the following advantages:

- safe and convenient lifting of the crushing mantle for
assembly and disassembly of the crushing mantle
on the carrier element,

- the lifting member may stay inside the mantle head
during operation (i.e. intended use) of the crusher
and thus is definitely available when disassembly of
the crushing mantle is required,

- no additional steps for attaching attachment mem-
bers to worn out crushing mantle, in particular no
welding to worn crushing mantle, are required, which
significantly simplifies the removal of a worn out
crushing mantle from the carrier element,

- no attachment of attachment members, in particular
no casted in hooks or the like in the crushing mantle,
are required, which significantly simplifies the mantle
and reduces the value of a component worn out dur-
ing operation of the crusher,

- the apparatus is simple, requires no pivoting part
(like it is the case in WO 2014/ 064 329 A1), and no
bayonet mechanism (like it is the case in WO 2011/
029 133 A1).

[0024] According to one embodiment of the present
invention, it is proposed that an outer section of a top
surface of the plate-shaped lifting member constitutes a
support surface, with which, during lifting the plate-
shaped lifting member together with the crushing mantle
attached thereto, the plate-shaped lifting member rests
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on an internal surface of the crushing mantle surrounding
the opening in the crushing mantle. Preferably, the sup-
port surface is provided on that part or section of the top
surface of the plate-shaped lifting member, where the
plate-shaped lifting member has the second dimension.
Of course, the plate-shaped lifting member may comprise
more than one support surface, for instance two support
surfaces opposite to each other in respect to the second
central axis of the lifting member.

[0025] According to another embodiment of the inven-
tion, itis proposed that in a sectional view comprising the
second central axis of the plate-shaped lifting member,
the support surface has an inclination, resulting in a sup-
port surface having the form of one or more cone wedges.
The advantage of this embodiment is that the support
surfaces can rest with their full surface on a cone-shaped
inner wall surface of the mantle head, the inner wall sur-
face surrounding or delimiting the central opening formed
in the upper or top region of the mantle head. To this end,
it is proposed that the inclination of the support surface
corresponds to an inclination of a cone shaped wall of
the internal cavity of the crushing mantle.

[0026] According to yet another embodiment of the
present invention, it is proposed that a top surface of the
plate-shaped lifting member is provided with attachment
means for removably attaching at least one attachment
member. The attachment means may be designed, for
instance, as one or more threaded holes or blind holes
into which appropriate attachment members, forinstance
in the form of a hook or an eyelet, may be releasably
attached, in particular screwed. The suspension assem-
bly, for instance in the form of a hoist, a crane, a hydraulic
lifting device or the like, may be releasably attached to
the attachment member. By actuating the suspension
assembly, the plate-shaped lifting member may be lifted
together with the crushing mantle attached thereto.
[0027] It is conceivable that the attachment means
and/or the attachment members limit a horizontal move-
ment of the lifting member when in place for lifting the
crushing mantle from the carrier element. This may limit
a possible risk of the lifting member slipping through the
opening provided in the top region of the crushing mantle
while lifting the mantle. It is even imaginable that, in order
to further improve safety, at least one wedge shaped at-
tachment member could be used, which - lying on an
outside surface of the crushing mantle surrounding the
opening in the head region of the crushing mantel -
clamps part of the head region surrounding the opening
of the crushing mantle between the plate-shaped lifting
member and the attachment member.

[0028] Itis further proposed that the plate-shaped lift-
ing member is provided with a central through hole sur-
rounding the second central axis. This central through
hole may be used for inserting part of fastening means,
preferably in the form of a central fastening bolt, and for
attaching it to the carrier element. In order to fasten the
crushing mantle to the carrier element. The inserted part
may be a threaded bolt of a central fastening bolt, which
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is screwed into a threaded hole provided in the head re-
gion of the carrier element. Additionally, a protective cov-
er may be provided for further protecting the lifting mem-
ber and/or the fastening means against wear.

[0029] Furthermore, securing means forreleasably se-
curing the plate-shaped lifting member to the carrier el-
ement may be provided in the apparatus. In particular, it
is proposed that the securing means are provided in the
plate-shaped lifting member. The securing means may
be provided for securing the plate-shaped lifting member
to the head of the carrier element or the carrier cone,
respectively. The securing means may comprise one or
more through holes through which securing screws may
be guided and screwed into respective threaded holes
provided in the head of the carrier element. By means of
the securing means, the lifting member may be secured
to the head of the carrier element after mounting of the
crushing mantle to the carrier element and prior to the
intended use of the crusher. After securing the lifting
member to the head of the carrier element, a protective
cover may be mounted to the crushing mantle, the lifting
member and/or the carrier element.

[0030] The object of the present invention is also
solved by a cone crusher or gyratory crusher for reducing
the size of fed mineral material like stone, rock, concrete
or the like, the crusher comprising a crushing mantle re-
leasably attached to a carrier element rotatable about a
working axis. In particular, it is proposed that the crusher
further comprises an apparatus for lifting the crushing
mantle of the crusher according to the presentdisclosure.
[0031] According to an embodiment, the crusher com-
prises a protective cover covering the plate-shaped lifting
member once the crushing mantle has been placed on
the carrier element. Furthermore, if at least one attach-
ment member has previously been attached to the plate-
shaped lifting member for lifting the lifting member to-
gether with the crushing mantle attached thereto by
means of a suspension assembly, the fastening means
for the crushing mantle mounted only after the at least
one attachment member has been detached and re-
moved from the plate-shaped lifting member.

[0032] Finally, the object of the present invention is al-
so solved by a method for lifting a crushing mantle of a
cone or gyratory crusher. In particular, the method com-
prises the steps of:

- providing an apparatus according to the presentin-
vention,

- rotating, in a rotating direction, the plate-shaped lift-
ing member about a rotational axis extending essen-
tially parallel to the first direction and perpendicular
to the second central axis of the plate-shaped lifting
member until, in a view direction onto the plate-
shaped lifting member parallel to the first central axis
of the crushing mantle, the clearance width of the
plate-shaped lifting member in the second direction
is smaller than the clearance width of the opening in
a top region of the crushing mantle;
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- inserting the plate-shaped lifing member through
the opening in the top region of the crushing mantle
into an internal cavity of the crushing mantle;

- rotating, opposite to the rotating direction, the plate-
shaped lifting member about the rotational axis until,
in the view direction parallel to the first central axis
of the crushing mantle, the clearance width of the
plate-shaped lifting member in the second direction
is larger again than the clearance width of the open-
ing in the top region of the crushing mantle, thereby
attaching the plate-shaped lifting member to a wall
of the internal cavity of the crushing mantle; and

- lifting the plate-shaped lifting member in a direction
parallel to the first axis of the crushing mantle, there-
by also lifting the crushing mantle attached thereto.

[0033] According to an embodiment, the crushing
mantle lifted by means of the plate-shaped lifting member
is lifted from a carrier element of the cone crusher or
gyratory crusher for removal therefrom or placed on the
carrier element of the cone crusher or gyratory crusher
for attachment thereto.

Brief Description of the Drawings:

[0034] Further advantages and embodiments of the
present invention will become apparent by means of the
accompanying figures and the following description. In
this respect, it is emphasized that each of the features
and characteristics shown in the figures may be important
for the presentinvention on their own, even if not explicitly
shown in the figures and/or not explicitly described in the
following description. Furthermore, it is emphasized that
the features and characteristics shown in the figures may
be combined in any possible manner, even if not explicitly
shown in the figures and/or not explicitly described in the
following description. The figures show:

Figure 1 a preferred embodiment of a plate-shaped
lifting member of an apparatus according to the
present invention in a perspective view;

Figure 2 the apparatus of Fig. 1 in a first orientation
for insertion in a sectional view according to section
A-A of Fig. 3;

Figure 3 the apparatus of Fig. 2 in a top view;
Figure 4 the apparatus of Fig. 1 in a second orien-
tation for operation in a sectional view according to
section B-B of Fig. 5;

Figure 5 the apparatus of Fig. 4 in a top view;

Figure 6 the apparatus of Fig. 4 during operation of
the apparatus in a sectional view;

Figure 7 the apparatus of Fig. 6 with a removed sus-
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pension assembly;

Figure 8 the apparatus of Fig. 7 with removed at-
tachment members and secured to a head region of
acarrier element of a cone crusher or gyratory crush-
er;

Figure 9 the apparatus of Fig. 8 with a protective
cover provided on a head region of a crushing mantle
of the cone or gyratory crusher;

Figure 10 a detail taken from Fig. 4;

Figure 11 a mobile cone or gyratory crusher for re-
ducing the size of fed mineral material according to
the present invention;

Figure 12 a crushing chamber of a cone crusher ac-
cording to the present invention;

Figure 13 a flow chart of a method for lifting a crush-
ing mantle of a cone or gyratory crusher according
to the present invention; and

Figure 14 a crushing mantle of a crusher with a
known apparatus for lifting a crushing mantle of a
cone or gyratory crusher.

Detailed Description:

[0035] Fig. 14 shows a crushing mantle 100 of a cone
crusher or a gyratory crusher with a known apparatus for
lifting the crushing mantle 100. It is known from the prior
art that the crushing mantle 100 on an external circum-
ferential surface 102 of the mantle 100 has hooks for
lifting 104 casted into the crushing mantle 100. A sus-
pension assembly, for instance in the form of hoist, a
crane, a hydraulic lifting device or the like, may be re-
leasably attached to the lifting hooks 104 in order to lift
and lower the mantle 100.

[0036] Since the hooks 104 are located on the external
surface 102 or on the outside of the mantle 100 and thus
are in contact with the rather abrasive material to be
crushed or already crushed during intended use of the
crusher, i.e. during the operation of the crusher or the
crushing process, the hooks 104 are gradually worn
down or abraded. Thus, the hooks 104 cannot be used
to remove a worn out crushing mantle 100 from a carrier
element of the crusher. Therefore, for disassembling typ-
ically lifting lugs (not shown) are welded to the worn
crushing mantle 100. However, this is an inconvenient
and time-consuming process, which can also cause safe-
ty issues for the user, if the lifting lugs are not welded
properly to the crushing mantle 100.

[0037] In contrast thereto, the present invention sug-
gests alifting apparatus 2 and a method for lifting a crush-
ing mantle 4 of a cone or gyratory crusher, which can
obliviate the drawbacks of the prior art. The design and
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functioning of a cone crusher is described in detail in prior
artreference WO 2010/ 086 488 A1 (US 8944356) which
is incorporated herein by reference in its entirety. A gy-
ratory crusher is designed and works accordingly. The
crusher may be stationary or mobile. A mobile crusher
is mounted onto a chassis provided with wheels, skids,
chains or tracks in order to load the crusher on a trans-
porter, to drive the crusher to its destined place of oper-
ation and to align it at its place of operation (see also Fig.
11).

[0038] In particular, it is proposed that the apparatus
2 comprises a plate-shaped lifting member 8, shown in
detail in Fig. 1. The plate-shaped lifing member 8 has a
first dimension d1 in a first direction being smaller than
the clearance width w of a preferably circular opening 10
in a top region 12 of the crushing mantle 4. Further, the
lifting member 8 has a second dimension d2 in a second
direction being larger than the clearance width w of the
opening 10 in the top region 12 of the crushing mantle
4. The first direction d1 and the second direction d2 run
obliquely, preferably perpendicular in respect to each
other.

[0039] The plate shaped lifting member 8 can be made
of metal, in particular steel. It can have an essentially
cone-shaped form with slanted circumferential support
surfaces 14. The smaller dimension d1 in the first direc-
tion may be achieved by removing material of the initially
plated- or ring-shaped element, e.g. by milling. The re-
moved material leads to lateral surfaces 16, preferably
extending vertically and parallel to a second central axis
18 of the lifting member 8. Preferably, the lateral surfaces
16 are provided on opposite sides of the plate-shaped
lifting member 8 and with the same distance to the central
axis 18. The distance between the lateral surfaces 16
forms the first dimension d1. The second dimension d2
is formed by the largest diameter of the plated- or ring-
shaped lifting member 8, i.e. at the base of the cone. In
the shown embodiment the support surfaces 14 have the
form of cone wedges and are disposed on opposite sides
of the lifting member 8. The support surfaces 14 inter-
connect the lateral surfaces 16 with each other.

[0040] With the plate-shaped lifting member 8 having
two different dimensions d1, d2 extending in two different
directions running obliquely, preferably perpendicular in
respect to each other, it is possible to tilt or rotate the
plate-shaped member 8, in a rotating direction 20, about
a rotational axis 22 extending essentially parallel to the
firstdirection, in which the lifting member 8 has the small-
erdimension d1, and perpendicular to the second central
axis 18 of the lifting member 8 (see Fig. 2). By doing so,
in a view direction 24 onto the plate-shaped lifting mem-
ber 8 parallel to a first central axis 26 of the crushing
mantle 4, the clearance width w2 of the plate-shaped
lifting member 8 in the second direction is gradually re-
duced, starting from the larger dimension d2, until, at a
given angle of rotation, the clearance width w2 of the
lifting member 8 in the second direction is smaller than
the clearance width w of the opening 10 provided in the

10

15

20

25

30

35

40

45

50

55

top region 12 of the crushing mantle 4 (see Fig. 3). Now,
in its orientation rotated at the given angle of rotation
about the rotational axis 22, the plate-shaped lifting mem-
ber 8 can be easily inserted through the opening 10 in
the top region 12 of the crushing mantle 4 into an internal
cavity 28 of the crushing mantle 4.

[0041] Then, the plate-shaped lifting member 8 may
be rotated, opposite to the rotating direction 20, about
the rotational axis 22 until, in the view direction parallel
to the first central axis 26 of the crushing mantle 4, the
clearance width w2 of the plate-shaped lifting member 8
in the second direction is larger again than the clearance
width w of the opening 10 in the top region 12 of the
crushing mantle 4, preferably corresponds to the second
dimension d2 (see Figs. 4 and 5). Thus, outer regions of
the upper surface of the lifting member 8 provided in the
second direction form the support surfaces 14 and come
into contact from below with inner wall sections 30 of the
internal cavity 28 at the top region 12 of the crushing
mantle 4, thereby attaching the plate-shaped lifting mem-
ber 8 to the wall sections 30 of the internal cavity 28
surrounding or delimiting the opening 10 in the top region
12 of the crushing mantle 4.

[0042] Itis proposed that the inclination of the support
surfaces 14 corresponds to the inclination of the cone
shaped surface 30 of the internal cavity 28. This has the
advantage that the support surfaces 14 can rest with their
full surface on the cone-shaped inner wall surface 30 of
the mantle head 12.

[0043] Finally, with the lifting member 8 attached to the
crushing mantle 4, the plate-shaped lifting member 8 may
be lifted in a direction opposite to view direction 24 and
parallel to the first axis 26 of the crushing mantle 4, there-
by also lifting the crushing mantle 4 attached thereto. To
this end, it is proposed that respective attachment mem-
bers 32 are provided or removably attached to the plate-
shaped lifting member 8, preferably to a top surface 34
of the lifting member 8. The attachment members 32 may
be in the form of hooks or eyelets or the like. The lifting
member 8 can be lifted, for instance, by attaching a sus-
pension assembly 36 to the attachment members 32.
The suspension assembly 36 may be in the form of a
hoist, a crane, a hydraulic lifting device or the like (see
Fig. 6).

[0044] By lifting the plate-shaped lifting member 8 to-
gether with the crushing mantle 4 temporarily attached
thereto, a worn-out crushing mantle 4 may be lifted from
the carrier element 6 of the crusher and/or a new or re-
furbished crushing mantle 4 may be placed onto the car-
rier element 6 of the crusher (see Fig. 6). In the case of
a cone crusher, the carrier element 6 is a carrier cone.
In the case of a gyratory crusher, the carrier element 6
has more of a hollow-cylindrical form. However, in both
cases, the carrier elements 6 have an essentially cone
shaped top surface 38, on which the crushing mantle 4
may be placed and attached to. Correspondingly, a bot-
tom surface of the top or head 12 of the crushing mantle
4 facing towards the internal cavity 28, usually also has
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an essentially cone shaped form, no matter whether the
crushing mantle 4 is intended for use in a cone crusher
or a gyratory crusher.

[0045] According to the disclosure it is particularly pro-
posed that the plate-shaped lifting member 8 is attached
to a new or renewed crushing mantle 4 as described
above and shown in Figs. 4 and 5. Then, the crushing
mantle 4 is placed onto the respective carrier element 6
of the crusher and mounted thereto (see Figs. 6 and 7).
The insertion of the lifting element 8 through the prefer-
ably circular opening 10 in the head region 12 of the
crushing mantle 4 is only possible when there is enough
free space in the internal cavity 28 of the crushing mantle
4 and the mantle head 12, respectively. For passing
through the opening 10, the lifting member 8 is oriented
almost vertically - or at least in the given angle in respect
to a top plane of the mantle head 12 (see Figs. 2 and 3).
Once the lifting member 8 is positioned inside the internal
cavity 28 of the crushing mantle 4, it is oriented horizon-
tally again - or almost parallel in respect to the top plane
ofthe mantle head 12 (see Figs. 4 and 5). In this situation,
preferably, the first central axis 26 of the crushing mantle
4 and the second central axis 18 of the plate-shaped
lifting member 8 are congruent or run essentially parallel
to each other.

[0046] The attachment members 32 may be mounted
to the lifting member 8 before or after its insertion into
the internal cavity 28. For instance, the attachment mem-
bers 32 are attached to attachment means 44 provided
in the top surface 34 of the lifting member 8. In particular,
it is proposed that the attachment members 32 are
screwed into the threaded holes constituting the attach-
ment means 44 (see Fig. 1). The crushing mantle 4 may
be suspended on the attachment members 32 and lifted
into the crusher onto the carrier element 6 (see Fig. 6).
Once the crushing mantle 4 sits on the carrier element 6
(see Fig. 7), the attachment members 32 might be re-
moved (see Fig. 8) and the plate-shaped lifting member
8 is secured in the internal cavity 28. In particular, it is
proposed that the lifting member 8 is secured to the head
region 12 of the crushing mantle 4 or - as shown in Fig.
9 - to the carrier element 6. The lifting member 8 remains
secured in the internal cavity 28 until the crushing mantle
4 is to be exchanged again, for instance because it is
worn out from use.

[0047] After having placed the crushing mantle 4 onto
the carrier element 6 by means of the lifting member 8,
the attachment members 32 may be removed from the
lifting member 8 and the crushing mantle 4 fastened to
the carrier element 6 by means of one or more fastening
means. In the embodiment shown in Fig. 9, the fastening
means comprise a central head bolt 40. Its function is to
clamp the mantle 4 to the carrier element 6. The head
bolt 40 covers the plate-shaped lifting member 8 during
the intended use of the crusher. Additionally, a protective
cover (not shown in the figures) may be attached to the
head bolt 40 or the crushing mantle 4 providing for addi-
tional protection of the mantle head 12 and/or the lifting
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member 8 from wear.

[0048] The lifting member 8 may be secured to the car-
rier element 6 by means of one or more securing screws
42. The securing screws 42 may be screwed into thread-
ed holes 47 in the carrier element 6 which align with
through holes 46 provided in the lifting member 8.
[0049] The fastening member 40 is attached to the car-
rier element 6. In the embodiment of Fig. 9, it has the
form of the central head bolt and is attached to the carrier
element 6. Attachment of the central head bolt 40 may
be achieved in various ways. In the embodiment of Fig.
9, the central head bolt 40 is attached to the carrier ele-
ment 6 by means of a threaded connection 48. To this
end, the head region of the carrier element 6 has a central
hole 50 symmetrically provided in respect to its central
axis, corresponding to central axis 26 of the crushing
mantle 4, when attached to the carrier element 6. At least
part of the central hole 50 is provided with an internal
thread corresponding to an external thread provided on
a rod-shaped section 52 of the central head bolt 40. A
so-called torch ring 54 may be provided between the cen-
tral head bolt 40 and a top surface of the crushing mantle
4 delimiting the opening 10 provided in the head region
12 of the crushing mantle 4 (see Fig. 9). When detaching
a worn crushing mantle 4 from the carrier element 6, the
torch ring 54 is cut, e.g. with a blow torch, prior to un-
screwing the head bolt 40. That releases the very strong
connection between the parts.

[0050] Itis further proposed that the plate-shaped lift-
ing member 8 is provided with a central through hole 56
surrounding the second central axis 18 of the lifting mem-
ber 8. This central through hole 56 may be used for in-
serting part of a protective cover 40, e.g. the rod-shaped
part 52, and fixing it to the carrier element 6.

[0051] In contrast to what is shown in the figures, the
plate-shaped lifting member 8 could also have a first di-
mension d1 significantly smaller than the second dimen-
sion d2 so the lifting member 8 has more of a bar shape
than a plate shape. In that case, the central opening 56
could be omitted.

[0052] Fig. 10 shows a further embodiment, where at
least one of the attachment members 32 comprises a
wedge shaped part 33. The wedge shaped part 33 may
be designed separately from the attachment members
32 or form an integral part therewith. A separate wedge
shaped part 33 may be clamped between the attachment
member 32 and the plate-like lifting member 8, for in-
stance by screwing the attachment member 32 into the
threaded hole 44 in the top surface 34 of the lifting mem-
ber 8, thereby clamping a top region 12 of the crushing
mantle 4 surrounding the opening 10 between the sup-
port surface 14 of the lifting member 8 and the wedge
shaped part 33. This allows areliable and safe temporary
fixation of the plate-shaped lifting member 8 to the crush-
ing mantle 4.

[0053] Fig. 11 shows a schematic view on a mobile
cone or gyratory crusher according to the present inven-
tion, designated in its entirety with reference sign 60. The
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crusher comprises aframe or chassis 62 to which wheels
or chains 64 are attached in order to move the crusher
60 onto a transportation vehicle, e.g. a train wagon or a
low loader, or to its intended site of operation, or to place
the crusher 60 to its intended position and orientation in
the site of operation. The crusher 60 is provided with a
motor 66, which is preferably an internal combustion en-
gine but could also be an electric motor powered by ap-
propriate rechargeable batteries.

[0054] The crusher 60 serves for reducing the size of
fed mineral material like stone, rock, concrete or the like.
Inits inside and therefore not visible in Fig. 11, the crusher
60 comprises a crushing mantle 4 releasably attached
to a carrier element 6 rotatable about a working axis. The
crushing mantle 4 makes part of a crushing chamber 68,
located inside the crusher 60. The mineral material is fed
to the crushing chamber 68 by means of a conveyor belt
70. Instead of the conveyor belt 70, the material could
also be fed to the crushing chamber 68 by means of a
vibratory feeder or the like. The mineral material is re-
ceived by means of a hopper 72 and placed on the con-
veyor belt 70. The crushed material may be discarded
from the crushing chamber 68 through a further conveyor
belt 74.

[0055] For lifting the crushing mantle 4 of the crusher
60 from the carrier element 6 and replacing it by another
crushing mantle 4, an apparatus 2 according to the
presentinvention and comprising the plate-shaped lifting
member 8 is used. Before the crushing mantle 4 may be
lifted, it may be necessary to first remove one or more
components of the crusher 60, for instance the conveyor
belt 70 and/or the hopper 72, from above the crushing
chamber 68. It is also conceivable to first extract the car-
rier element 6 with the crushing mantle 4 attached thereto
from the crusher 60 and to perform replacement of a worn
mantle 4 with a new one outside the crusher 60.

[0056] A part of a cone crusher 60 - as an example for
a crusher according to the present invention - is shown
in detail in Fig. 12. During operation of the cone crusher
60, the crushing mantle 4 moves eccentrically in respect
to a fixed crushing ring 110. The carrier element 6 is set
into a tumbling or oscillating motion by a driving mecha-
nism 112 of the cone crusher 60. In Fig. 12 the driving
mechanism 112 comprises a drive shaft 114 and a bevel
gear 116. However, other embodiments are conceivable,
too. The drive shaft 114 is driven by a motor (not shown).
The dimensions of a crushing gap 118 (or chamber 68)
between the fixed crushing ring 110 and the rotating
crushing mantle 4 in a certain point along the circumfer-
ential direction change continuously. In the crushing
chamber 68, the material to be crushed is crushed by
squeezing and compressing until it can leave the cone
crusher 60 as crushed material through the crushing gap
118. With other words, the carrier cone 6 with the crush-
ing mantle 4 is entrained in an oscillating or gyrating mo-
tion about a rotational axis, wherein the crushing gap 118
between the crushing mantle 4 and the outer crushing
ring 110 varies at each point during the cycle.
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[0057] The smallest crusher gap 118 occurring during
the cycle is called the closed side setting (CSS) of the
cone crusher 60, and the difference between the maxi-
mum and the minimum of the gap 118 is called the stroke
of the crusher 60. By the crusher setting and the crusher
stroke, as well as the operating speed of the crusher 60,
it is possible, among other things, to influence the grain
size distribution of the crushed material and the produc-
tion capacity of the crusher 60.

[0058] The outer crushingring 110 as well as the inner
crushing mantle 4 are used as wearing parts during op-
eration of the cone crusher 60 and, therefore, have to be
replaced from time to time. The apparatus 2 according
to the invention is provided for easy and safe lifting of a
crushing mantle 4 in order to lift it off the carrier element
6 or to place it onto the carrier element 6. The apparatus
2 is used in a crusher 60 according to the invention.
[0059] Fig. 13 shows a flowchart of a method for lifting
the crushing mantle 4 of a cone or gyratory crusher 60
according to the present invention. The method starts in
a functional block 80. Then, in a functional block 82, an
apparatus 2 according to the present invention compris-
ing the plate-shaped lifting member 8 is provided. In func-
tional block 84, the plate-shaped lifting member 8 of the
apparatus 2 is rotated, in a rotating direction 20, about a
rotational axis 22 extending essentially parallel to the first
direction and perpendicular to the second central axis 18
of the plate-shaped lifting member 8 until, in a view di-
rection 24 onto the plate-shaped lifting member 8 parallel
to the first central axis 26 of the crushing mantle 4, the
clearance width w2 of the plate-shaped lifting member 8
inthe second direction is smaller than the clearance width
w of the opening 10 in the top region 12 of the crushing
mantle 4.

[0060] Then, in afunctional block 86, the plate-shaped
lifting member 8 is inserted through the opening 10 in the
top region 12 of the crushing mantle 4 into an internal
cavity 28 of the crushing mantle 4. In a functional block
88, the plate-shaped lifting member 8 is rotated, opposite
to the rotating direction 20, about the rotational axis 22
until, in the view direction 24 parallel to the first central
axis 26 of the crushing mantle 4, the clearance width w2
of the plate-shaped lifting member 8 in the second direc-
tion is larger again than the clearance width w of the
opening 10 in the top region 12 of the crushing mantle
4, thereby attaching the plate-shaped lifting member 8
to awall 30 of the internal cavity 28 of the crushing mantle
4. Finally, in functional block 90, the plate-shaped lifting
member 8 is lifted in a direction parallel to the first axis
26 of the crushing mantle 4, thereby also lifting the crush-
ing mantle 4 attached thereto. In functional block 92, the
method is ended.

[0061] By means of the plate-shaped lifting member 8,
the crushing mantle 4 may be lifted from the carrier ele-
ment 6 of the cone or gyratory crusher 60 for removal
therefrom or placed on the carrier element 6 of the cone
or gyratory crusher 60 for attachment thereto.
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Claims

Apparatus (2) for lifting a crushing mantle (4) of a
cone or gyratory crusher, the crushing mantle (4)
having a first central axis (26) and an opening (10)
with a clearance width (w) in its top region (12) sur-
rounding the first central axis (26), and the apparatus
(2) comprising

- a plate-shaped lifting member (8) having a sec-
ond central axis (18) and adapted to be attached
to the top region (12) of the crushing mantle (4),
wherein the first central axis (26) coincides with
the second central axis (18) when the plate-
shaped lifting member (8) is attached to the
crushing mantle (4);

- the plate-shaped lifting member (8) comprising
at least one attachment member (32) adapted
to be attached to a suspension assembly (36),
in order to lift the plate-shaped lifting member
(8) together with the crushing mantle (4) at-
tached thereto,

characterized in that

- the plate-shaped lifting member (8) has a first
dimension (d1) in a first direction being smaller
than the clearance width (w) of the opening (10)
in the top region (12) of the crushing mantle (4);
and

- the plate-shaped lifting member (8) has a sec-
ond dimension (d2) in a second direction being
larger than the clearance width (w) of the open-
ing (10) in the top region (12) of the crushing
mantle (4);

- wherein the first direction and the second di-
rection run obliquely in respect to each other.

Apparatus (2) according to claim 1, wherein an outer
section of a top surface of the plate-shaped lifting
member (8) constitutes a support surface (14), with
which, during lifting the plate-shaped lifting member
(8) together with the crushing mantle (4) attached
thereto, the plate-shaped lifting member (8) rests on
an internal surface (30) of the crushing mantle (4)
surrounding the opening (10) provided in the top re-
gion (12) of the crushing mantle (4).

Apparatus (2) according to claim 2, wherein the sup-
port surface (14) is provided on that part of the top
surface of the plate-shaped lifting member (8), where
the plate-shaped lifting member (8) has the second
dimension (d2).

Apparatus (2) according to claim 2 or 3, wherein in
a sectional view comprising the second central axis
(18) of the plate-shaped lifting member (8), the sup-
port surface (14) has an inclination, resulting in a
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10

10.

1.

12.

13.

support surface (14) having the form of one or more
cone wedges.

Apparatus (2) according to claim 4, wherein the in-
clination of the support surface (14) corresponds to
aninclination of a cone shaped wall (30) ofaninternal
cavity (28) of the crushing mantle (4).

Apparatus (2) according to one of the preceding
claims, wherein a top surface (34) of the plate-
shaped lifting member (8) is provided with attach-
ment means (44) for removably attaching at least
one attachment member (32).

Apparatus (2) according to claim 6, wherein the at-
tachmentmeans (44) comprise atleast one threaded
hole for screwing at least one attachment member
(32) therein.

Apparatus (2) according to one of the preceding
claims, wherein the plate-shaped lifting member (8)
is provided with a central through hole (56) surround-
ing the second central axis (18).

Apparatus (2) according to one of the preceding
claims, wherein the plate-shaped lifting member (8)
is provided with securing means (46) for releasably
securing the plate-shaped lifting member (8) to the
carrier element (6).

Apparatus (2) according to claim 9, wherein the se-
curing means (46) comprise at least one through
hole for securing the plate-shaped lifting member (8)
to the carrier element (6) by means of at least one
securing screw (42).

Cone crusher or gyratory crusher for reducing the
size of fed mineral material like stone, rock, concrete
or the like, the crusher comprising a crushing mantle
(4) releasably attached to a carrier element (6) ro-
tatable about a working axis,

characterized in that

the crusher further comprises an apparatus (2) for
lifting the crushing mantle (4) of the crusher accord-
ing to one of the preceding claims.

Crusher according to claim 11, wherein the crusher
comprises fastening means (40) for fastening the
crushing mantle (4) to the carrier element (6) once
the crushing mantle (4) has been placed on the car-
rier element (6) and preferably, if at least one attach-
ment member (32) has previously been attached to
the plate-shaped lifting member (8), once the at least
one attachment member (32) has been detached
and removed from the plate-shaped lifting member

(8).

Crusher according to claim 12, wherein part (52) of
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the fastening means (40) reaches through a through
hole (56) provided in the plate-shaped lifting member
(8) and is secured to a head region of the carrier
element (6).

14. Method for lifting a crushing mantle (4) of a cone
crusher or gyratory crusher, comprising the steps of:

- providing an apparatus (2) according to one of

the claims 1 to 10, 10
- rotating, in a rotating direction (20), the plate-
shaped lifting member (8) of the apparatus (2)
about a rotational axis (22) extending essentially
parallel to the first direction and perpendicular

to the second central axis (18) of the plate- 715
shaped lifting member (8) until, in a view direc-

tion (24) onto the plate-shaped lifting member

(8) parallel to the first central axis (26) of the
crushing mantle (4), the clearance width (w2) of

the plate-shaped lifting member (8) in the sec- 20
ond direction is smaller than the clearance width

(w) of the opening (10) in the top region (12) of

the crushing mantle (4);

- inserting the plate-shaped lifting member (8)
through the opening (10) in the top region (12) 25
of the crushing mantle (4) into an internal cavity
(28) of the crushing mantle (4);

- rotating, opposite to the rotating direction (20),

the plate-shaped lifting member (8) about the
rotational axis (22) until, in the view direction (24) 30
parallel to the first central axis (26) of the crush-

ing mantle (4), the clearance width (w2) of the
plate-shaped lifting member (8) in the second
direction is larger again than the clearance width

(w) of the opening (10) in the top region (12) of 35
the crushing mantle (4), thereby attaching the
plate-shaped lifting member (8) to a wall (30) of

the internal cavity (28) of the crushing mantle

(4); and

- lifting the plate-shaped lifting member (8) ina 40
direction parallel to the first axis (26) of the crush-

ing mantle (4), thereby also lifting the crushing
mantle (4) attached thereto.

15. Method according to claim 14, wherein by means of 45
the plate-shaped lifting member (8), the crushing
mantle (4) is lifted from a carrier element (6) of the
cone crusher or gyratory crusher for removal there-
from or placed on the carrier element (6) of the cone
crusher or gyratory crusher for attachment thereto. 50
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